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[Scope of the Claim for the New Design for Practical Use) 

[What is Claimed: 1] A support container for thin plates characterized in that 
such a container has support rib segments arranged in such a way that they face 
one another and are comprised of multi-layers so that disk-shaped thin plates 
can be supported in many layers, and in an equal distance from one thin sheet 
from another; that the support container, where one end of the opening part 
thereof is arranged to allow said thin plates to be loaded or unloaded, can 
allow said rib segments to be arranged in an increased space throughout the 
entire length of the thin sheet and formed thinly so that said thin plates can 
be easily loaded or unloaded, wherein a support convex part that supports the 
thin plates from downward, which are inserted internally from the point, where 
the straight line passing toward the direction of the loading/lead- out 
diagonally through the center of gravity of the internally inserted thin plates 
meets individual support ribs that are arranged to face one another, to one 
side of said rib segments of said loading/ lead- out part; and that the inner 
most side of said rib segments has a inner most support part, which controls 
the insertion depth limit of the thin plates by supporting the thin plates from 
the inner location thereof, wherein as said thin plates contact the inner most 
support part and are inserted to the limit point, which allows the container 
to horizontally support the thin plates by this inner most support part and 
said support convex part . 

Detailed Explanation 



[Detailed Explanation of the Invention] 
[0001] 

[Applications in Industrial Purposes] The present invention relates to a 
support container for thin plates, being able to support a plurality of thin 
plates such as semi-conductor wafers at a certain space in multiple layers in 
a sustainable fashion, which is used for processes that are applicable to a 
plurality of said thin plates such as storage, transportation, cleaning, 
etching, and drying. 
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[0002] 

[Existing Technique] As a support container for thin plates in order to process, 
for example, storage, cleaning, and etching, wherein a plurality of thin plates 
can be stored, carrier box for semi-conductor wafers, where thin plates are 
represented by semi-conductor wafers, carrier box for semi-conductor wares, 
has been Jcnown. Illustration will follow regarding this carrier box for 
semi-conductor wafers 1 with reference to Figure 2. Figure 2 is a partial cut 
out view, showing only one internal side of the facing pair of sides of carrier 
box for semi-conductors 1. 

[0003] The carrier box for semi-conductor wafers 1 is formed to be open at one 
end, being conceptually comprised of a body 2 having a wafer input/output 
opening. 2A for a wafer 7 (see also Figure 4), and a support rib 5 that are 
arranged in a plurality of layers inside the pair of side boards 3 facing each 
other inside the body 2 . 

[0004] Individual support ribs 5 are comprised of a plurality of rib segments 
5A that are arranged in a parallel manner at a constant space on the side board 
3. The rib segment 5A is formed to be thin in its cross-section, and adjacent 
rib segments are separated at a wide space. 

[0005] The inner most point of each support rib 5 has the inner most supporting 
part 5B, which is formed in such a way that individual ribs are internally wound, 
wherein the insertion depth of an inserted wafer 7 can be controlled and fixed 
to a certain position. 

[0006] On one side (see also the left figure of Figure 2) of the body 2 is a 
horizontal support board part 6 that supports the body 2 with maintaining the 
internally inserted wafer 7 horizontal when the body 2 is set up in a vertical 
position (which means the state where the internally inserted wafer 7 can be 
horizontally kept) . 

[0007] With regard to the existing carrier box for semi-conductor wafers 1 
having the construction just as described above, a plurality of wafers 7 are 
to be supported in a parallel and multi- layer fashion, and they are batched 
as a box 1 for the processes such as a cleaning process where the entire box 
is to be submerged into the cleaning solution. 

[0008] And an automated wafer conveyer (no figure is provided) is used for 
loading and unloading the wafers 7 to the carrier box 1. As such an automated 
wafer conveyer, a loader (no figure is provided) that inserts a wafer 7 into 



page 3 of 3 



#95875 vl - Translation of Large JP patent 



the carrier box for semi-conductor wafers 1, and an unloader (no figure is 
provided) that feeds a wafer 7 to the carrier box 1 are to be used. 
[0009] On the other hand, due to the amazing technological innovations in the 
semi-conductor industry, minute processing of integrated circuits (IC's) can 
be achieved, which in turns has increased the density of integration more and 
more. Along the line with the discussion made above, generated dust has come 
to draw attention as problems. For this reason, what might generate dust has 
been regulated; on the automated carrier, as well, the conventional conveyer 
method has been replaced with the method whereby a wafer 7 is to be fed in and 
out the carrier box for semi-conductor wafers 1 one wafer by one with the 
assistance of utilizing robots. 

[0010] The robot has a forJclift 8 as described in Figure 3, inserts the forJclift 
8 between adjacent two (2) wafers 7 stored in the carrier box for semi-conductor 
wafers 1, and lift the top side wafer 7 slightly to get it unloaded externally. 
Moreover, there is another type that a forklift 8 is arranged in a multi-layer 
manner, which allows a plurality of wafers 7 can be simultaneously loaded and 
unloaded. 

[0011] 

[Issues that the Invention Is Trying To Solve] Incidentally, the carrier box 
1 for semi-conductor wafers just as described above is designed with larger 
size, talcing into consideration the contraction and release among other things 
at the timing of forming; thus, the space between each rib segment 5A, and the 
space between individual support ribs 5 that face one another are set to a 
relatively large dimension, compared with the dimension of the wafer 7. 
Furthermore, the space between individual support ribs 5 is formed in a 
taper- lilce manner where the space becomes larger toward the wafer 
loading/unloading opening 2A. For this reason, the wafer 7 can be moved back 
and forth, right and left with its state being inserted and supported into the 
carrier box 1 for semi-conductor wafers; if it is moved back and forth, right 
and left, just as described in Figure 4, the wafer gets inclined in the direction 
of movement, thus reduced flatness. Now that the flatness is being reduced due 
to the inclination of the wafer 7, the space dimension of the adjacent wafers 
7 become inconsistent; when the forklift 8 extends to the wafers 7, contact 
between the forklift 8 and wafers 7 might generate dust, and movement with 
contact and friction of the wafers 7 and rib segments 5A in an attempt to 
introduce and unloading the wafers could generate dust, as well. Consequently, 
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the resulting dust could be one of the causes of the problem of reducing the 
yield rate of the wafers 7. 

[0012] The present invention is pondered upon the problems as discussed above, 
and aims at providing a support container for thin plates that can support the 
wafers in an accurate and horizontal position, and that can reduce the 
generation of dust when the wafers are loaded and unloaded. 
[0013] 

[Means to Solve the Issues] In order to solve the issues described above, the 
present invention is characterized in that such a container has support rib 
segments arranged in such a way that they face one another and are comprised 
of multi- layers so that dis)c- shaped thin plates can be supported in many layers, 
and in an equal distance from one thin sheet from another; that the support 
container, where one end of the opening part thereof is arranged to allow said 
thin plates to be introduced or unloaded, can allow said rib segments to be 
arranged in an increased space throughout the entire length of the thin sheet 
and formed thinly so that said thin plates can be easily introduced or unloaded, 
wherein a support convex part that supports the thin plates from downward, which 
are inserted internally from the point, where the straight line passing toward 
the direction of the loading/ lead-out diagonally through the center of gravity 
of the internally inserted thin plates meets individual support ribs that are 
arranged to face one another, to one side of said rib segments of said 
loading/lead-out part; and that the inner most side of said rib segments has 
a inner most support part, which controls the insertion depth limit of the thin 
plates by supporting the thin plates from the inner location thereof, wherein 
as said thin plates contact the inner most support part and are inserted to 
the limit point, which allows the container to horizontally support the thin 
plates by this inner most support part and said support convex part. 
[0014] 

[Effects] By the construction described above, the rib segments of the loading 
part can be formed thin to allow the space between rib segments to be larger, 
providing easy loading and unloading of the thin plates, thus eliminated 
friction between the thin plates and support container. 

[0015] Additionally, since the thin plates are supported by the support convex 
part that supports the thin plates from downward, which are inserted internally 
from the point, where the straight line passing toward the direction of the 
loading/unloading diagonally through the center of gravity of the internally 
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inserted thin plates meets individual support ribs that are arranged to face 
one another, to one side of said rib segments of said loading/unloading part, 
and the inner most support part arranged at the inner most of the rib segments, 
the thin plates can be supported in an accurate and horizontal manner, ensuring 
a complete insertion without having the forks of a robot contact the in-between 
of the thin plates. 
[0016] 

[Demonstrated Example] Illustration will follow regarding demonstrated 
examples according to the present invention with the assistance of the attached 
drawings . The support container for thin plates according to the present 
invention is a container that can support a plurality of thin plates such as 
semi-conductor wafers, storage disks, and liquid crystal panels, among other 
things in a parallel manner. In the following illustration, semi-conductor 
wafers will be used as an example of thin plates, and a carrier box for 
semi-conductor wafers will be used as an example of the support container for 
thin plates. 

[0017] [The First Demonstration] 

The overall construction of the carrier box for semi-conductor wafers 10 
according to the present demonstration example is mostly the same with that 
of the above-mentioned carrier box for semi-conductor wafers 1. Specifically 
speaking, just as described in Figures 1 and 5, it is formed to be open at one 
end, being comprised of a body 12 having a wafer loading/unloading part 12A 
for a wafer 11, and a support rib 15 that are arranged in a plurality of layers 
inside the pair of side boards 13 and 14 facing each other inside the body 12. 
[0018] The body 12 is constructed in such a way that the facing side boards 
13 and 14 are connected and supported via a top articulated board 16 and a bottom 
articulated board 17 one another. The body 12 is to be placed vertically with 
the bottom of the bottom articulated board 17 being the base. The bottom parts 
of individual side boards 13 and 14 has a horizontal support board part 18 that 
serves as a base level ISA for supporting the body 2 to have the wafers 11 
horizontal when the body is placed vertically. The wafer loading and unloading 
part 12A is an opening part that loads and unloads the wafers 12, and is designed 
to be a little larger in dimension than the maximal diameter of the disk wafers . 
[0019] Individual support ribs 15 are comprised of a plurality of rib segments 
15A that are arranged in a parallel manner at a constant space on the inside 
of the side boards 13 and 14 . The support rib 15 is comprised of a loading part 
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20 located on the side of the wafers* loading and unloading part 12A, an 
alignment part 21 located deep inside of the loading part 20, and the inner 
support part 22 located at the inner most position, which regulates the 
insertion limit of the wafers 11 as well as supports the wafers 11 from the 
inner position. In order for the loading and unloading of the wafers 11 to be 
easy in and out the box, the loading part 20 is formed to be thin, just as can 
be seen in the prior art, with its taper forming an acute angle to provide a 
wider space between the ribs (see also Figure 4) . 

[0020] Just as Figure 6 shows, at the alignment part 21 are the rib segments 
15A that is formed to be thick with its taper forming an dull angle, providing 
a narrower space between the ribs. The thickness of the rib segments 15A (an 
angle of the taper) is set in such a way that the wafers 11 that has been 
completely inserted to the inner most position comes in parallel with the base 
level 18A. Therefore, when the wafers 11 are inserted to the innermost position 
in the box, these wafers 11 are supported by four (4) points, that is, the 
maximal outer diameter points 25 and 25(ref . to fig. 5) , along with the inner 
support parts 22 and 22; when the wafers 11 are supported by the four (4) points, 
the alignment of the top surface of the rib segments 15A is set so that the 
wafers 11 come in parallel with the base level 18A. Incidentally, since the 
wafers 11 are disks, the position that corresponds to the center of gravity 
of the wafers 11 should be the maximal outer diameter points 25 and 25. 
[0021] In addition, the bottom part of the rib segments 15A is designed to be 
allowed to have such a reasonable space that the movement of the wafers 11 to 
the right and left can be regulated at the maximal outer diameter of the wafers 
11 by decreasing the space between adjacent two (2) rib segments 15A. Moreover, 
the alignment part 21 is to be extended from said maximal outer diameter 25 
and 25 slightly toward said wafers' loading and unloading part 12A. 
[0022] When inserting the wafers 11 to the carrier box 10 for semi-conductor 
wafers constructed in the aforementioned manner, these wafers 11 are to be 
supported by the forklift 8 (see also Figure 3) horizontally, get moved to the 
insertion point, and eventually inserted to the inside of the box 10. In this 
case, the height of the rib segments ISA part of the alignment part 21 is 
arranged so as not to contact the maximal outer diameter of the wafers 11, and 
the rib segments 15A are arranged not to be contacted when the wafers 11 are 
inserted. 
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[0023] With this alignment being maintained, the wafers 11 are inserted to the 
inside of the box 10 until they contact the inner support part 22. Since the 
space of the rib segments 15A is large at the loading part 20, insertion can 
be performed easily. When the wafers 11 are inserted to contact the inner 
support part 22, the forklift 8 moves downward slightly, allowing the wafers 
11 to be placed to the rib segments 15A of the alignment part 21. At this state, 
the wafers 11 are supported by the inner support part 22 and the alignment part 
21, their movement to right and left being regulated by the top and bottom sides 
of the rib segments 15A while their movement back and forth is regulated by 
the inner support part 22, respectively; providing horizontal positioning of 
the wafers' 11, and allowing the interval distance between individual wafers 
11 to be uniform. 

[0024] When extracting the wafers 11 that have been stored in multiple layers 
inside the box 10, insert said forklift 8 between individual wafers 11. In this 
case, since each wafer 11 is maintained to be horizontal position, thus uniform 
space distance between individual wafers 11, the forklift 8 never contacts the 
wafers 11. When the forklift 8 penetrates to the inner position, it gets moved 
slightly upward to lift the wafers 11. Then, the forklift 8 gets extracted 
externally, followed by the wafers 11 being unloaded. In this case, the amount 
of upward movement of the wafers 11 by the forklift 8 is designed in such a 
way that the maximal outer diameter part of these wafers* 11 should not contact 
the bottom surface of the rib segments 15A of the alignment part 21. 
Incidentally, even when the wafers 11 were positioned astray causing contact, 
the alignment part 21 is formed up until the maximal diameter points 25 and 
25, so the fricative part between the alignment part 21 and the wafers 11 would 
be nothing more than an infinitesimal distance. 

[0025] Just as discussed above, since the carrier box for semi-conductor wafers 
10 according to this demonstrated example can support the wafers 11 in an 
accurate and horizontal position, dust generation due to loading and unloading 
of the wafer lis and contact in various locations can be prevented. 

[0026] In addition, even when inserting the fork 8, the wafer lis and the fork 
8 never contacts each other, ensuring complete prevention of occurrences such 
as damages to the wafer lis, and down of production among other things. 

[0027] [The Second Demonstration] 

The overall construction of the carrier box for semi-conductor wafers 31 
according to the present demonstration example is the same with that of the 
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above-mentioned first demonstration example. In this 2nddemonstration example, 
just as Figure 7 shows, the construction of the support ribs 32 is different. 
In other words, the overall rib segments 33, comprising the support ribs 32, 
are formed to be thin, and the distance between the rib segments 33 is wider 
at large. And, just as Figure 7 shows, the rib segments 33 have a support convex 
part 34 to maintain the wafers 11 horizontal position. This support convex part 
32 is to be placed in the neighborhood (slightly toward the wafers' loading 
and unloading part 12A) of the maximal outer diameter points 25 and 25, in other 
words , the position where the straight line passing toward the direction of 
the loading/unloading diagonally through the center of gravity of the 
internally inserted wafers 11 meets individual support ribs 32 to one side of 
said rib segments 33 of said loading/unloading part ; these two (2) support 
convex parts 34 and the inner support part 22 collaboratively support the wafers 
11 at the four (4) points. Since the support convex part 34 is sufficient as 
far as the wafers 11 can be supported in the neighborhood of the maximal outer 
diameter points 25 and 25, even a slight width (width toward the major length 
of the rib segments 15A) will do. So will a relatively large width. 
[0028] This support convex part 34 is formed in a wedge- like shape, whose top 
surface is to be horizontal while the facing pair of the support convex part 
34 should have the same height. In addition, this support convex part 34 has 
the same height with that of the inner support part 22 .Therefore, the wafers 
1 can be supported by the four (4) pointa, that is, the inner support part 
22 and the support convex par^^'34'> <wh^r^ a slight movement to the right or 
left does not affect the horizontal horizontal stability. 

[0029] By the construction as described above, the similar effects can be 
achieved just as the first demonstration example above. 

[0030] Incidentally, in each demonstration example above, semi-conductor 
wafers 11 are used to exemplify the thin plates; however, not limited to these, 
similar effects can be achieved even with other support containers for, for 
example, aluminum-memory storage disks, glass-made container for liquid 
crystal memory boards . 

[0031] Moreover, in said individual demonstration examples, the wafers 11 are 
to be supported by the four (4) points including the inner support part 22; 
however, without arranging this inner support part 22, but a construction by 
preparing only parts that are parallel to each other (the parts corresponding 
to the loading part 20 and the alignment parts 21 in the first demonstration 
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example) can achieve similar effects as shown above. In this case, the wafers 
11 would be supported by the four (4) points, the alignment part 21. In the 
second demonstration example, four (4) of the support convex part 34 would be 
necessary. This is particularly effective when rectangular shapes are to be 
supported such as liquid crystal boards. 

[0032] In the first demonstration example, the alignment part 21 is arranged 
slightly toward the wafers* loading and unloading side from the maximal outer 
diameter points 25 and 25; however, this could be arranged larger to the side 
of the wafers' loading and unloading part 12A. 

[0033] Moreover, the parts where the rib segments ISA are to be thick in the 
alignment part 21 is directed to the overall major length of the rib segments 
15A; however, these could be arranged within the neighborhood of the maximal 
outer diameter points 25 and 25. 

[0034] In the second demonstration example, a wedge-shaped support convex part 
34 is arranged; however, just as Figure 8 shows, a projective support convex 
part 35 will do, as well. In this case, as well, the similar effects can be 
achieved as the second demonstration example. 

[0035] Furthermore, the support convex part 34 is arranged on one side (on the 
top surface of the rib segments 15A) ; however, it could be arranged on both 
sides (on the top and bottom surfaces facing the rib segments 15A) . In this 
case, when taking out the individual wafers 11 from the inner support part 22 
after laying down the box 10 (which means that the wafers ' loading and unloading 
part 12A faces up) , the wafers 11 does not tremble, providing an easy 
extraction , 

[0036] In addition, as a support convex part 34 , just as shown in Figure 9, 
a shape that inclines downward the inner most point of the rib segments 33 as 
a support convex part 3 6 could be used, as well. The positioning of this support 
convex part 36 could be either within the neighborhood of the maximal outer 
diameter points 25 and 25, or entire one. In this case, since the bottom surface 
of the wafers 11 is supported by the support convex part 36, top of the wafers 
11 comes close to the bottom surface of the rib segments 33, regulating the 
horizontal movement of the wafers 11, thus preventing the wafers 11 from being 
inclined . 

[0037] 

[Effects of the Invention] Just as discussed above, by using the support 
container for thin plates, thin plates can be supported in an accurate and 
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horizontal location, and when loading or unloading the thin plates, generation 
of dust due to, for example, contact between the thin plate and container, can 
be reduced. 

Description of Drawings 



[Simplified Illustration of the Drawings] 

[Figure 1] A partial cut out view, showing the carrier box for semi-conductor 
wafers related to the present invention. 

[Figure 2] A partial cut out view, showing the carrier box for semi-conductor 
wafers of the existing type. 
[Figure 3] A flat view, showing a forklift. 

[Figure 4] A partial cross-sectional diagram, showing the position where a 
wafer is placed in the carrier box of the existing type. 

[Figure 5] A horizontal cross- sectional diagram of the carrier box for 
semi-conductor wafers as illustrated in Figure 1. 

[Figure 6] A partial cross -sectional diagram, showing the position where a 
wafer is placed in the carrier box in the first demonstration. 
[Figure 7] A partial cross-sectional diagram, showing the position where a 
wafer is placed in the carrier box in the second demonstration. 
[Figure 8] A partial cross-sectional diagram, showing a variation example of 
the second demonstration. 

[Figure 9] A partial cross- sectional diagram, showing another variation 
example of the second demonstration. 
[Description of the Numbered Items] 

10 Carrier box for semi-conductor wafers. 

11 Semi-conductor wafer. 

12 Body. 

12A Loading/unloading of the wafer. 

13, 14 Side board. 

15 Support rib. 

ISA Rib segment. 

18 Horizontal support board part. 

18A Base level. 

20 Loading part. 

21 Alignment part. 
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22 Inner most support part. 
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